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ABSTRACT 
This report mainly provides four types of information: 1) Electron 
density and temperature profiles collected at the Jicamarca Radar 
Observatory, Lima, Peru, located near the magnetic equator, coinci­
dent with twenty near-overhead passes of OGO-VI; 2) Films of Spread-F 
structure coincident with seven near-overhead passes of OGO-VT; 5) E­
lectron density contours and vertical plasma drifts coincident with
 
o 
five 6300 A nightglow emission intensities measured at the Huancayo 
Observatory; 4) References to papers completed and prepared for publi­
cation which are connected with *nightglowstudies and special events 
such as a magnetic storm and a solar eclipse. 
Introduction
 
The present report covers work carried at the Jicamarca Radio Ob-' 
servatory of the Instituto Geof~sicc del Peru (11.950S 76.87%W, 20 Dip)­
towards the following objectives, as described: in a proposal submitted 
to the National Aeronautics and Space Administration; 1) Calibration 
of satellite borne detectors, 2) Supply realistic input data and bound­
ary conditions for theoretical -calculations of F-region morphology, and 
3) Supply needed boundary values for elucidating the physical processes 
leading to the r'ightglow. 
-This work has been carried in close -colaboration with Dr. W. B. 
Ranson' s group at the University of Texas, at Dallas in connection with 
their satellite borne (0G0-VI) temperature and density probe, and their 
efforts to mathematically model the dynamics of the equatorial iono­
spheric phenomena. In addition to the above objectives, concurrent ra­
dar and-satellite observations of F-region irregularities have been
 
-made in an effort to understand the morphology and the cause-of the ir­
regularities responsible for Spread-F. 
We 'have performed radar observations and carried on research work 
* in.pursuance of the above mentioned objectives as described under the
 
following headlines:
 
a) Electron Concentration and Temperature and Spread-F Measurement Co­
ordinated with 0GO-VI Passes
 
* Several kinds of in situ probes are flown in the NASA Satellite-
Program to obtain global coverage of the ionospheric parameters Net Te, 
and T.. The accuracy of the probe measurements can only be obtained if 
the above parameters are measured by another well established technique. 
Such a technique /ee Farley, 1969a, b, for its desoriptionl is preseht­
ly used at Jicamarca. We have made simultaneous observations with the 
radar whenever OGO-.7I made a convenient pass over the station.
 
We have made 25 coincident measurements at dates and times listed 
in Table 1. Concentration and electron temperature measurements have 
been made during twenty of those days. The results are presented in 
40 figures shown in Appendix I. Ion temperatures can be obtained from 
the electron temperature since, at the equator, both temperatures are 
approximately equal for height ranges above 300km /cClure, 19697. 
Each of the figures shows three vertical profiles, one before and, one 
after the satellite pass. The consistency between records can be used 
to indicate the degree of confidence that can be put on the different 
measurements. More accurate values can be obtained by smoothing in 
height and time.
 
The data is currently being compared with OGO-VI concentration and 
ion temperatures by Dr. Hanson's group at the University of Texas, at 
Dallas. Preliminary results show good agreement. 
Seven of the satellite (OGO-VI) passes occurred at times where Spread-
F was present. Whenever irregularities occur, echoes are received sev­
eral orders of magnitude larger than the incoherent scatter signal re­
ceived when the medium is in themodynamic equilibrium. The intensity 
of these echoes can be used as an indication of the strength of the ir­
regularities that produce them. The irregularities occur in very well 
defined layers and their height can be accurately determined. 
A very ;useful photographic technique has been developed at the eb­
servatory to record the strength of the echoes in a logarithmic way with 
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the necessary dynamic range. Results are shown in Appendix II. Each 
frame records the height and strength of the echoes at the time marked 
along the film. The continuous marks are height marks 100 km apart. 
The ground pulse is at the bottom of the figure, the echo at 100 km 
corresponds to the E-region, the rest of the echoes are associated with 
Spread-F. The length of the white marks is a measure of the intensity 
of the echoes in db above an arbitrary level (usually noise). The 
scale is 40 db between two consecutive frames. Two antenna positions 
are used 6' apart on the E-W plane center around the vertical. They 
are switched every two frames. 
The three days in September were taken using a standard A-scan 
strip showing only the occurrence and height of the irregularities. 
The information is being compared with the observations taken by the 
satellite in collaboration with the University of Texas, at Dallas. 
b) Electron Concentration and 6300 X Nightglow Measurement 
Simultaneous observations of electron density and vertical plasma 
drifts at Jicamarca and 6300 A nightglow emission at Euancayo have been 
carried out on five nights. The vertical drift has been obtained us­
ing a technique recently developed at the observatory /Woodman~ad Fagfcrs,1967 
The electron density data are logarithmic contour plots. The vertical 
drift velocity is the average value of drifts between 300 and 400 kin, 
except during the presence of coherent echoes (from F-region irregular­
ities) that completely mask the incoherent scatter signal in this alti­
tude range and the average is taken from 400 to 500 km altitude. The 
dotted positions of the figures indicate the presence of these echoes 
(equatorial Spread-F). The figures showing the 6300 A emission inten­
-5­
sities also -show the vertical plasma drifts -(VId), the maximum electron
 
-- concentration (h 3, and the three hours average of-Kp. These data are 
shown in Figures C-.l to D-l0. Preliminary analysis and interpretation 
have been made in a recent comprehensive study of -equatorial airglow 
reported by Lagos and Velasquez /197/. The information has been made 
available to the University of Texas, at Dallas for their studies. 
c) Special Events 
Simultaneous observations of Ne, Te, and vertical drift were made
 
during the great magnetic storm of March 8, 1970 and, during the Sep­
-tember 11, 1969 solar eclipse. The information has been processed and
 
analyzed. The data is presented and interpreted in the following pub­
lications:
 
Woodman, R. F., "'Jicamarca incoherent scatter observations during the
 
March 1970 storm", in WDC-A Upper Atmosphere Geophysics, Boulder, go­
lorado. Data on Solar Geophysical Activity Associated with the Major 
Geomagnetic Storm of March 8, 1970, Rept. UAG-12, April 1971, 3 Parts, 
pp. 194-199. 
Sterling, D. L., W. B Hanson, and R. F. Woodman, "Synthesis of dquato­
:rial data.from Jicamarca, Peru, during the September 11, 1969 eclipse";
 
submitted. par publication.to Radio Science. 
Woodman, R. F., D. L. Sterlingand W. B,. Hanson, "Synthesis of Jicamar­
ca data during the great storm of March 8,: 1970"; to be submitted to 
Radio Science. 
The last two publications include synthesis of the data obtained
 
using the mathemati6al model developed by Hanson and Sterling of the Uni­
versity of Texas, at Dallas. The agreement is very good, showing that
 
there is now a very good understanding of the physical and chemical pro­
cesses of the equatorial ionosphere. There is only one important para­
meter that has not been measured yet, and that is needed for unambi­
guously modeling the equatorial ionosphere: the North South component
 
of the ion velocity due to the drag caused by the NS component of the
 
neutral wind. 
Acknwoledgement. The authors wish to thank the Jicamarca Staff for their 
technical assistance.
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Fig. A la) to A 20a 
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APpEnDIX I 
Figure Captions. 
Electron density profiles for the times (75 0W) 
and date indicated in the figure. There was a 
near overhead OGO-VI pass within the period at 
a time and height shown in Table I of the main 
text. 
Same as above, but the electron temperature pro­
file is shown. 
APPENDIX II 
Figure Captions 
Fig. Bl to B4 	 Photographic. prints of a film strip showing .the struc­
ture, height, thickness, and strength of F-region irreg­
ularities responsible for Spread-F and satellite scintil­
lations. The film is centered around the time of a near 
overhead satellite pass shown in Table Io The vertical 
scale is 100 km in between continuous lines. The long­
est of the traces at the bottom correspond to the trans­
mitter pulse interference. The next higher (100 km)
 
traces correspond to the electrojet. All higher traces
 
are due to the presence of F-region irregularities. The
 
length of the trace is a measure of the strength of the 
echoes with -ascale of 40 db between frames.
 
Fig. B5 to B7 	 These show similar information as in B1 to B4, but there 
is no quantitative indication of the strength of the echo. 
A wider transmitter pulse was used in these cases. The 
two lines on the top of the figure on September fl cor­
respond to the next transmitter pulse. 
Fig. C Ja) to C 5a 
Fig. C lb) to C 5b 
APPENDIX III 
Figure Captions. 
Electron density contour plots in a base ten loga­
rithmic scale and the corresponding vertical drift
 
velocity. 
0 
6300 A nightglow emission intensity corresponding 
to the densities in Figures C la) to C 5a. The 
vertical velocity Wd, maximum density, Nm, and 
height of the maximum, hm, is also depicted 
APPENDIX I
 
ALTITUD PROFILES OF Ne AND Te COINCIDENT WITH- OG0 VI PASSES 
80o - - I -
JICAMARCA, PERU 
Oct. 31, 196914 1203 
700 - . 1H45 ,, 
4121 
600-2 
. 500
 
E 
400 
3 00­
200 
iGO 
>0 I 
O5
04 6~ 
ELECTRON DENSITY (cm 3 )
N0 1830 
JICAMr22/jun/71
P.L./aloht. 
800 
700 
JICAMARCA, 
Oct.31, 1969 
PERU 
1145 
600 1205 
E 
500 
400 
C300 
200 
100 
0 0 1000 2000 
TEMPERATURE (oK) 
JICAM -22/un/74 
P. L./aloht. 
800 
JICAMARCA, PERU 
Oct 5-Nov 1, 1969 2345700 2
 
\2315 
0015\
 
600
 
500 -

E 
400 ­
3.00­
200 ­
100 ­
0 
0 0 i 
N~t 83a ELECTRON DENSITY (cn -3 ) 
JICAM- 23/Jun/71 
P.L. / alo h t. 
800 
JICAMARCA; PERU 
23452-35 Oct 31-Novi, 1 96-9 
P015700 
600 " "' 
0500 
E
 
400. 
300 ­
200 
100~ 
0 
0 000 2000" 
TEMPERATURE (OK) 
No 181 T2b 
ilCAM': 23/Jun/71 
PL./a Iobt 
900 
800 
700 
S6O00 
JICAM ARCA, 
Nov. 12, 1969 
1024 
PERU 
111 
1144 
500 
o400­
*300 
200 -
1144 
400 -
0 I 
,4 1006
 
-33 
Ni877 ELECTRON DENSITY (cm ) 1 
800 
700 
600 
1 
JCAMARCA, 
Nov. 12, 1969 
PERU 
41*0 
O 
11 
024 
4100244 
E 
.500 
400 1 
300 
200 
100 -
0 " 
0 1000 
No 876TEMAPERATURE 
JICAMA2/Jul/7 
P. L./aloht. 
I 
( °K 
2000 
800 
700 
600 
- -
JICAMARCA, 
Nov. 15, 1969 
I 
PERU 
2200 
2220 
2140 
I 
. 500 
400 
300 2140 
200 
100 
0 04 I05 t0
 
ELECTRON DENSITY (crff3 )
N0lB37 
JICAM.25/Jun/Ti
P. L./aloht. 
800 
700 22207 
JICAMARCA, 
o2200 Nov 15, 
tPERU 
1969 
600 
E 
500 
H 
400 
300­
200 2200 
100 
0 
0 
NV1 836 
JICAM -25/Jun/74 
PL./a Ioht. 
I 
1000 
TEMPERATURE (OK) 
I 
2000 
800 
700 
JICAMARCA, 
Mar. 7, 1970 
-
PERU 
600 
500 
400 
o. 00 -. 
200­
0613 6655 00 
0I 
104 
N°I 859 
JICAM. 25/Jun/T74 
P.L./oloh t. 
405 
ELECTRON DENSITY 
406 
(cm ) 
4 
CC, -
800 
JICAMARCA, PERU
 
Mar. 7, 1970
 
700 
600 
S 0635 
500 0700E
 S 
40000 
I"­
0 300 
200 
100 
0 
0 1OO 2000 3000 
TEMPERATURE (0 K) 
N1-838
 
JICAM. 25AJUmt71
 
P. L./ooht. 
800 
700 
JICAMARCA, 
Mar. 7, 1970 
PERU 
E 
600 
500 
0815 
0755 
400 
I-. 
=r 
200­
20 0 
ioo 
-0738 
-
0815O755 
0 
104 
N0 1 841 
JICAM-28/Jun/7P.L./aloht. 
5 
10 
ELECTRON DENSITY 
640 
(crK) 
-4 
0 
800 
JICAMARCA, PERU 
Mar. 7, 1970 
700 ­
600 
0 815 
_ 500 -
E 0755
 
-
0758 
400 ­
-

300­
200 ­
100-
Q I 
A000 2000 
TEMPERATURE (0 K) 
CAM 728/Jun/71/ a/oloht. 
0 
$00 
JICAMARCA, PERU 
Mar. 8, 1970 
700 
600 
500 0750 
0711 
*400 
O300­
200 
100 
0 I 
I0 4 i 0 106 
ELECTRON DENSITY (c6 -3) 
JICAMr2S/Jun/74 
PL./aloht. 
800 
700 
JICAMARCA, 
Mar. 8, 1970 
PERU 
600 -
0750 
500 
5 00727 
I­
400 
0711 
0 300 
200 
0711 0750 
0727 
400 
0 
No 1842 
JICAMr 2 8 /Junf/74 
P.L./aloh t. 
1000 
TEMPERATURE (OK') 
2000 
7b 
80011
 
JICA',ARCA, PERU 
Mtar. 8, '1970 
700 M 2023 193-8 2000 
600
 
.-. 500S
 
400
 
c 300 
:t. 
200 020003
 
1000
 
i0 ­
5

•O4' 1'0 '106
00 
N°'1845 ELECTRON -DENSITY (cri f) 
JICAM.-i1/Jul. /71 
p.L. /aloht. 
800 
JICAMAoCA, PERU 
Mar. 0, 1970 
700 2000 2023 
600 ­
-~500 
400 -1938 
0300­
w
 
20233z 
200 ­
2000
 
i00 ­
0 I 
0 1000 2000 
TEMPERATURE (OK) 
No 1844 iJICAM:.10/Jul /74 
P.L./aloht. 
800 A 
JlCAMtARCA, PERU 
Aug. 6, 
700 -200 
1970 
1120 1138 
600 
500 
E 
400 
0 300 
200 
100-­
0 10P4 / o h t 6 
N01847ELECTRON DENSITY (cm­3) 
JICAMAII/Jul./74 
P.L- /a Ioht. 
- qa­
- -80 0 
700 

600 
-500 
E 
4000 
300
 
I-0
 
20012
 
030
 
0 

'1846 
"CAMrI °/Ju / 74 
1./La oht. 
-

JICAM ARCA, PERU 
Aug. 6, 1970 
oo2o
 
1200 
.'38
 
1120 
1138 
=i
 
1200 
4000 2000
 
TEMPERATURE (OK) 
800 
700 
600 
JICAMARCA, 
Aug. , 970 
PERU, 
1145 
1208 
E 
500 1i23 
.400 
F-
0300 
1145 
200­ il411l23 
100 
0 
N1 849 
JICAM.- 2 (Jl_7
P.,L. /a lob4".. 
04 5 
ELECTRON DENSITY 
106 
(cm "O) 
' 
i 
800 JICAMARCA, PEkU 
Aug. 8, 1970
 
700
 
l145 
1208
600 

500
 
400 ­
'300­
200
 
12_08
 
l145 
too ­
400
 
0" I I I
 
0 
 1000 2000
 
TEMPERATURE (oK)
N0 1848
 
P.L./aloht.
 
800 
JICAMARCA, PERU
 
706 Aug. 17, 1970
 
600
 
500
 
E 
400
 
- 2250
 
300
 
0 210 
 1
 
0 I
 
ELECTRON DENSITY (cmO)
 
jcA.l-2/J,,l/7t.
P.L / loht. 
800 
700 
600 
JICAMARCA, PERU 
Aug. 17, 1970 
2310 
2250 2230 
E 
500 
400 
Is. 
C9300­
uaJ 
200 2230
2310 2250 
~100 
0 . 
0 O0O 2000 
N0 1850 
TEMPERATURE (OK) 
JICAM-Z,'Ju 
P.L. /oloht. 
I/74 
Soo 
JICAM-JARCA, 
700 Aug. 0, 1970 
600 
II 
PERU 
2130 2040 
",-10 
E 
500 
400 
2105 
o 300 2040 
Ld 
200 
2130) 
400.­
0 
io10 
N0 1853 
JICAM.5/Jul/71 
P. L../ I loht 
ELECTRON DENSITY 
106 
-3(cm ) t 
800 I 
JICAMARCA, PERU
 
Aug.30, 1970 2105
 
700 -204
 
600 
400- (32-40
 
_ 500 
*2105
 
400 
2040 
(300
 
w 2130
 
200 ­
100 ­
0 
0 W00 2000 
5/Jul/74 TEMPERAT.URE C0K)-lCAM5 
P. L./toht. 
8O00 
 I 
JICAMARCA, PERU 
Sep. 'll 1970 
700­
-
-0850600 
0810Z 83 
si
 
400­
_ 500
"w
 
200 ­ 085 0 0 
0840 
200 ­
04
1 105 
N01855 ELECTRON .DENSITY (cm 3 ) t5lU k 
dlCAMr 5/Jul/71 
P.L. /aloht. 
S00 
700 
dICAMARCA, 
Sep. I'l 1970 
PERU 
600 0850 
E 
500 -
0830 
oio 
400 
ID 500 -
w 
200 
100 
-
-
0830 0850 
0850 
02o 
0 
0 
N01854 
JICAM.-5/Jul/71
P. ./aloht 
I 
t000 
TEMPERATURE (0 K) 
2000 
800 
700 
JICAMARCA, 
Sep. 3, WO 
1 
PERU 
0850 
0820 
600 
500 
0750" 
0850 -o750 
0850 
085o50750 0850 
0750 
0750 0820 
E 
I­
400 
o 300 
Lii 
200 
100 
0* 
! 04 
N°l 857 
JICAMr5/Jul/71 
P,L. /aloht. 
I 
05 
ELECTRON DENSITY 
406 
(cm 3 
W1000I 
900 
800 
JICAMARCA, 
Sep. 3, 1970 
I 
PERU 
08 50 0820 
700 
0750 
" 600 
E 
-
500 0750 0850 0820 
400 
Lu 
300 
200 
100 
0 
0-
N0 4 856 
JICAM.- 6/Jul/74 
P.L./ aoht 
1000 
TEMPERATURE (OK) 
2000 
4J Iq 
800 
JICAWJARCA, PERU 
Sep.-12, '1970oo -1940\ 4,900 
600 ­
500 
E', 
400 
0 300 
200 
0 I4 O6le0i 40 
N• 859 ELECTRON DENSITY (cm ) 
JICAM-6/Jui/74 T ,i1P.L./aIoh t.
 
100 
800 
JICAMARCA, PERU 
Sep. 12, 1970 
700 4940 
600 /
 
1900
 
500 -5 
E 
SM 
400 
3OG 
200 
l00 ­
0 
0 1000 2000 
N04 858 TEMIPERATURE (K) 
JICAM6.-e/Jul/71 T T " LS. 
P. L. /aloht. 
800 
JiCAIARCA, PERU 
Sep. 4a o970 700 

1'920 1850
 
600
 
.500
 
2
 
400
 
.-L
CD0000r 
3
 
200
 
400
 
0
 
10

'10
0 

Noi861 ELECTRON -DENSITY (cm 3 ) 
JICAMr7/JuI/74
P,.L. /alo ht.
 
800 
JIC41VARCA, PERU 
Sep. 14, 1970 1850 
700 -­
'1920 
600 	 > 
* 	500
 
*400
 
c 	 4920 
300 
200 
1850
 
'lo
 
0 
20000 	 WO0 
C1860 	 TEMPERATURE (OK) 
.	 CAM .7/Jul/74P. L. /Gloh t. 
JICAMARCA, PERU
 
700 Sep. 29, 1970 1650 
1750 
600
 
_500 
E
 
400
 
500 
=0 300 
Ld 
200 1730 1650 
1710 
400
 
0 
4ot 
404. 
.. I 
o5 
iO 
I 
6o 
40 
N0o863 ELECTRON DENSITY (cr­
JICAM.-7/Jul/71 
P.L. /al oht. 
800 
700 
JICAMARCA, 
Sep. 29, 1970 
PERU 
1730 
600 
1650 
E 
500 
400 
( 
IA 
3 0 0 
200 
100 -
1650" 1r73O 
1710 
0 
0 
N01862 
JICA r.-7/Jul/7 
P.L. /aloht. 
I I 
1000 
TEMPERATURE (0OK) 
2000 
Yjq 17, 
800 
JICAMARCA, PERU 
T'O 1970Oct.700 
600
 
500
 
400
 
=­
~~300 
w 
rZ 1810 
200 
1710O1 
i00­
0 I 
4e 40 40 
N0 867 ELECTRON DENSITY (cm) 
JICAMr8/Jul/74 
P. L. /a Io ht. 
800 
JICAMARCA, 
Oct. V°, 1970700 -/ 
PERU 
1610 
1710l 
600 
1810 
E 
500 
400 -
cD 
w 
300­
200 
100 
0 
0 
N0 1866 
JICAM :8/J ul/74 
P. L. /oloh.t. 
I 
1000 
TEMPERATURE (0 K) 
2000 
800 I 
JtCAMARCA, PERU 
Oct. 50, 970700­
0110 
600 - 0-5O 
E 
500 - 0130 
050 
I­
400 
300 
-
-
200 0130 
i 0o -
0 
N 018,9 
JICA 'r O/Jul/7 
10. 
ELECTRON DENSITY 
1 
(c65) 
800 	 1 I 
JICAMAARCA, PERU
 
700 Oct. 30, 1970
 
0130 	 0050 
600 
0°10500 

E
 
400 
o 	 300
 
W Q1j36 0050
 
200 
100 	 ­
0 I
 
0 i00 
 2000 
No4868 TEMPERATURE (OK) 
JICAM.-8/J u1/74 
P. L. /a I o h t. 
800 
700­
600 
JICAMARCA) 
Nov. V, 1970 
PERU 
0040 
_ 
E 
500 " 
I­
400 
0120 
00 4OO4 
,100 
0 
10 
N~t 87" -
JICAM."9/J ul/71
P. L./aloht 
1 
i0 
ELECTRON DENSITY 
406
-3 
(cm ) , 
800 
700 
JICAMARCA, PERU 
Nov. 1, 1970 
- - 0'00 
0040 
600-
Eg 
500­ 0't012 
0120 
400 ( 
CD 300 -
w0120 o~ 
* 100 -
* 0 
0 
N/1870 
P.CAM.-/Ju /7L/loI
P,L./aloht. 
't I 
100 
TEMPERATURE (OK) 
I 
2000 
APPENDIX II 
'SPREAD-FOBSERVATIONS QO-ORDINATED WITH OGO-VI PASSES
 
- - --------- - -------
Ivor 
Rep 
It
 
-O---r / O----
Ivor1 
*011­
NORRU 
Nor REPRODUCBL 
NOT REPRODUCIBLE
 
[T . ... 1 . prll_... 
_ 
a sl 
miii wvuiui llra- -rs 
t 
A *UOii'iiI , 
APPENDIX III 
ELEOTRON DENSITY CONTOURS, VERTICAL DRIFT, AND 
0 
6300 A NIGHTGLOW 
EMISSIC 
JICAMARCA, PERU 
ELECTRON DENSITY 
MAY 28-29,1970 
LO00 Ne 
SP"F* 
roo ... 
)kQ, 
'-5.. 
5.0­
zoo .55 
4 0 0 -0 
5. ".*Sp' ,F 5.5 
0 
40 
0-40 
I I I I I I I I I I I I I I I I I I I I I -
08 1O 1z 14 16 18 20 22 00 02 04 06 
TIME (750W))w 
08 
iA Y ar&/fl.1D70 
m 200 
_j 
44 
ioJ100 
10 
6300 A 
2-
E NfE 
hS U 
LI A 
500 
0 
400 
Kp 
is 
U-1760 
MAM-01/00.07tt 
4-
20 22 
Local 
00 
Time 
4-
0z 
1 
04 062 
a 
i I I I I I 
JICAMARCA, PERU 
-ELECTRON DENSITY 
May 29-30.1970 
I I I I I I I I i I 
I 
I I I I I I 
-
:-:..: 
I I 
Logo No 
Sp 'F 
I 
8000 
800 -
. 
r-400 *.*ihxo 
60.0 
06.0 
. 
h 
I'I:'::I w200 
-,-05.5-112.0200 
0. 
TM ( 
5 
W-
Sp 'F' 
5II 
0, 4 a0
5.5.0n 
40" 
.,oa 
10 12 14 46 Is 20 22 00 02 04 06 0808 
T I M E (75°W) -- > 
G-­
t k- f/3O, 70 
1000 o C) 
J-20 
.10 
400 
300 
KI2+ 23 
C. 22 00 02 
LO0C AL TIMtiE 
N01859
 
JICAWd- 2/SeP/TO 
-800 -
I I I I I I I 
JICAMARCA. PERU 
ELECTRON DENSITY 
Aug 29-30,1970 
l I I I 
-
I I I I I I I I I I I I I 
Lg4o Ne 
Sp*F* 
600 
E 
55.0 
6.0 
hmax? 
%* . 
50. 
, . 
.5.0 
. 
/o 
/ 5.5 
400 
"' 
CD 
6.0 6.0 
* 
5.0 
%h 
ma x 
m.Mfh _ 
200 5.5 
5.0 
Sp's Sp *F> 
5.0 
5. 
40o 
0 0­
-40-
I I I I I I I I I I I I I I I I I I I I I I 8 
08 10 12 14 6 18 20 
T I M E 
22 (75" W)-­ 00 02 04 06 08 
4 UJIUSY fl/SO, 1970 
$ 300 A 
>, 1 0 0 
0 
-_A, 
- 220 
00 
100 
- wo 
to 
5.10 5 
400 
Pt 
tso zz 
Local 
00 
Time 
02 04 06 
JICAMARCA, PERU 
Loglo Ne-
- ELECTRON DENSITY 

Sep 30-Oct P. 1970 SpaF'
 
00 5.55 
600 
400 . .
,)Ma 6.0t:q 
-6.0 . . . o
. . 
too -5-.0 Sp5".0. 
400
 
-so­
08 10 12 14 i6 i8 20 22 00 02 04 06 08
 
TIME (75 W)-­
1
 
200
 
x £300 A
 
"0 
_40
 
- -o0 
!0 ­
-to

-400 
'0-

Ih
 
'50 
UX 
300 
Kp 32-22 
1 200 
06is' 20 22 00 02 04 
Local Time 
rin gql?41
 
cImrWMIfl 1
 
SPL+lIlht.
 
,//. S'S-AOct 
I JICAMARCA, PERU 
ELECTRON DENSITY*-2. 11970 
S00 
- ' , 
/. 
-­X'.".:':'"."Sp 
----Loglo Ne 
*F" 
600 6.0 5.0 
E 
x 6.0 
FS 400 
6. 
-0­
10 12 14 16 18 20 22 00 02 04 06 0808 
TIME (75"W)-*­
VAOCT. 
- O 
,/ , 1970 
6300 
- 40 
- 20 
0 
o 
"- 2-20 
NmJ 
-40 
I 
:i 
00 
O!J 
ito. 
Kp 
to 
3 
20 
--
-
22 
2-
0 0 
Local 
" 
02 
Timet~ 
04 
22­
--400 
300 
06 
IE 
ACAStA.1t4 
pt, tain!A 
S
 
